Detachment of new-born neurons from the neuroepithelium is required for correct neuronal architecture and functional circuitry. This delamination process involves adherens-junction disassembly and actino-myosin-mediated abscission, during which the centrosome is retained while apical/ciliary membrane are shed. The cell biological mechanisms mediating delamination are, however, poorly understood. Using live-tissue and super-resolution imaging, here we uncover a centrosome-nucleated microtubule wheel, which aligns with the actincable and adherens-junctions within the apical end-foot of chick and mouse neuroepithelial cells. These microtubules maintain adherensjunctions while actin maintains microtubules, adherens junctions and end-foot dimensions. During neuronal delamination, actino-myosin constriction generates a focal actin-microtubule tunnel through which the centrosome translocates prior to abscission. This movement requires interdependent actin and microtubule activity; furthermore, centrosome compromise indicates that this organelle nucleates microtubules required for delamination. These findings identify new cytoskeletal structures and interactions that orchestrate neuronal delamination and may inform mechanisms underlying normal and pathological epithelial cell detachment. Trabeculation is crucial for cardiac muscle growth in vertebrates. This process requires the Erbb2/4 ligand Neuregulin (Nrg), secreted by the endocardium, as well as blood flow/cardiac contractility. Here, we address two fundamental, yet unresolved, questions about cardiac trabeculation: why does it initially occur in the ventricle and not the atrium, and how is it modulated by blood flow/contractility. Using loss-of-function approaches, we first show that zebrafish Nrg2a is required for trabeculation, and using a protein-trap line, find that it is expressed in both cardiac chambers albeit with different spatiotemporal patterns. Through gain-offunction experiments, we show that atrial cardiomyocytes can also respond to Nrg2a signaling, suggesting that the cardiac jelly, which remains prominent in the atrium, represents a barrier to Erbb2/4 activation. Furthermore, we find that blood flow/contractility is required for Nrg2a expression, and that while non-contractile hearts fail to trabeculate, non-contractile cardiomyocytes are also competent to respond to Nrg2a/Erbb2 signaling. Wellcome Trust/CR UK Gurdon Institute, United Kingdom Nuclear transfer in eukaryotes was originally designed to answer the question whether all cells of the body have the same genes. Since then, somatic cell nuclear transfer to eggs and induced pluripotency by selected genes has concentrated on methods to obtain reprogrammed cells for eventual cell replacement. The results of nuclear transfer experiments show a conflict between egg cytoplasm whose components have a remarkable ability to rejuvenate the nucleus or specialized cell back to an embryonic state and a resistance of a somatic nucleus to being changed by these components. The reprogramming components of eggs and their mode of action are gradually being identified. Conversely the resistance of somatic cell nuclei to change is substantially affected by memory of somatic cell gene expression. Current work is identifying some of the mechanisms responsible for memory of active as well as inactive gene expression both of which are now known to limit the success of reprogramming. [154] doi:10.1016/j.mod.2017.04.533
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Trabeculation is crucial for cardiac muscle growth in vertebrates. This process requires the Erbb2/4 ligand Neuregulin (Nrg), secreted by the endocardium, as well as blood flow/cardiac contractility. Here, we address two fundamental, yet unresolved, questions about cardiac trabeculation: why does it initially occur in the ventricle and not the atrium, and how is it modulated by blood flow/contractility. Using loss-of-function approaches, we first show that zebrafish Nrg2a is required for trabeculation, and using a protein-trap line, find that it is expressed in both cardiac chambers albeit with different spatiotemporal patterns. Through gain-offunction experiments, we show that atrial cardiomyocytes can also respond to Nrg2a signaling, suggesting that the cardiac jelly, which remains prominent in the atrium, represents a barrier to Erbb2/4 activation. Furthermore, we find that blood flow/contractility is required for Nrg2a expression, and that while non-contractile hearts fail to trabeculate, non-contractile cardiomyocytes are also competent to respond to Nrg2a/Erbb2 signaling. Wellcome Trust/CR UK Gurdon Institute, United Kingdom Nuclear transfer in eukaryotes was originally designed to answer the question whether all cells of the body have the same genes. Since then, somatic cell nuclear transfer to eggs and induced pluripotency by selected genes has concentrated on methods to obtain reprogrammed cells for eventual cell replacement. The results of nuclear transfer experiments show a conflict between egg cytoplasm whose components have a remarkable ability to rejuvenate the nucleus or specialized cell back to an embryonic state and a resistance of a somatic nucleus to being changed by these components. The reprogramming components of eggs and their mode of action are gradually being identified. Conversely the resistance of somatic cell nuclei to change is substantially affected by memory of somatic cell gene expression. Current work is identifying some of the mechanisms responsible for memory of active as well as inactive gene expression both of which are now known to limit the success of reprogramming. To understand the molecular mechanism of pollen tube guidance, we have been taking two approaches of live-cell study (for reviews, Cell Growth Differ. 2013; Annu. Rev. Plant Biol. 2015). The first approach is to use precisely defined semi in vitro system, including development of various microfluidics devices (e.g., RSC Adv. 2013). Recent semi in vitro studies combined with synthetic chemistry lead to discovery of novel intercellular signaling molecules involved in pollen tube guidance. PRK6 is a receptor kinase, which is critical in sensing of AtLURE1 peptide (Nature 2016). Arabinogalactan sugar chain AMOR derived from ovular sporophytic tissues is critical to make pollen tubes competent before attraction by LUREs (Curr. Biol. 2016; Plant Physiol. 2017 ). Development of fluorescent small molecules is also in progress for single molecule or super-resolution imaging of cellular signaling (e.g., Angew. Chem. Int. Ed. 2015). The second approach is based on in vivo imaging. We have shown that pollen tube guidance is intimately related with double fertilization (e.g., Dev. Cell 2013; Cell 2015). By using two-photon microscopy, we have succeeded in visualizing pollen tube guidance in the pistil tissue. In this talk, I will introduce our interdisciplinary approaches and will talk about how pollen tubes are precisely navigated. The dorsal organizer, formed in the prospective dorsal side in vertebrate gastrulas, is a signaling center that determines the anteriorposterior axis as well as the dorsal-ventral axis. The formation of the dorsal organizer essentially relies on transcriptional activity of β-catenin, which is maternally supplied and stabilized in the dorsal embryonic cells. We identified a zebrafish maternal mutant line hulu. 100% of maternal hulu mutant embryos completely lack the dorsal organizer, ultimately leading to missing of the body axis. The hulu locus encodes a novel membrane protein. In hulu mutants, β-catenin is absent in the nucleus of the dorsal blastomeres and the mutant phenotype can be rescued by overexpression of constitutively active β-catenin. Depletion of Xenopus Hulu also blocks results in the absence of the Spemman Organizer and the body axis. A high frequency of duplicate organizers and body axes is achieved by regional overexpression of hulu in wild-type embryos of zebrafish or Xenopus. Hulu physically interacts with GSK3β and Axin, the components of β-catenin destruction complex, as well as Dishevelled, thereby preventing β-catenin from degradation. Therefore, Hulu is a master player in the formation of the dorsal organizer in vertebrate embryos. doi:10.1016/j.mod.2017.04.535
IO-24
Oscillatory signals controlling mesoderm patterning in vertebrate embryos Alexander Aulehla
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We study the role of signaling dynamics in embryonic development and hence investigate the function of embryonic clocks, or oscillators. Ultradian oscillations (period~2 hours) in Wnt, Fgf and Notch-signaling pathway activity have been identified during mesoderm segmentation in mouse embryos and are linked to the periodic formation of pre-vertebrae, or somites. Most strikingly, Notch-signaling oscillations occur phase-shifted between neighbouring cells, producing spatio-temporal wave patterns within the embryonic mesoderm. Combining real-time imaging of dynamic reporter knock-in mouse lines, functional perturbations and also novel ex-vivo models for mesoderm patterning, I will present our recent results addressing the role of signaling oscillations during mesoderm patterning. 
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Gene regulatory networks controlling functional activities of spatially and temporally distinct progenitor cell populations in the early mouse embryo remain ill defined. Shortly after implantation, Nodal and Wnt signaling pathways coordinately instruct the symmetrical cup-shaped epiblast, the founder tissue of the embryo proper, to become appropriately patterned and give rise to the three primary germ layers: the ectoderm, endoderm, and mesoderm. Nodal is instrumental in this process, as Nodal mutants or double mutant embryos lacking the Smad2/3 effectors arrest very early after implantation, and fail to maintain the expression of key pluripotency markers and activate lineage specific markers. Our recent analysis have identified the T-box gene Eomes as an immediate early Smad2/ 3 target gene activated in the posterior epiblast prior to the onset of gastrulation. Eomes is essential for the formation of the cardiovascular and anterior primitive streak progenitors. Eomes target genes include the basic-helix-loop-helix transcription factors Mesp1/2 required to drive EMT and the specification of cardiac mesoderm. Eomes/Smad4 signaling directly activates the LIM domain homeobox transcription factor Lhx1 in the definitive endoderm and midline progenitors. Profiling, ChIP-seq and proteomic experiments show that Lhx1 in turn collaborates with Otx2 and Foxa2 to cooperatively control morphogenesis of the endoderm and midline cell populations responsible for establishment of the L/R axis and patterning of the anterior neurectoderm. A defining feature of living systems is the capacity to break symmetry and generate well-defined forms and patterns through selforganisation. Our group aims to understand the principle of multicellular self-organisation using a well-suited model system: early mouse embryos. Mammalian eggs lack polarity and thus symmetry is broken during early embryogenesis. This symmetry breaking results in the formation of a blastocyst consisting of two major cell types, the inner cell mass and the trophectoderm, each distinct in its position and gene expression. Our recent studies unexpectedly revealed that morphogenesis and gene expression are highly dynamic and stochastically variable during this process. Determining which signal breaks the symmetry and how the blastocyst establishes a reproducible shape and pattern despite the preceding variability remains fundamental open questions in mammalian development. We have recently developed a unique set of experimental frameworks that integrate biology and physics. With this we aim to understand how molecular, cellular and physical signals are dynamically coupled across the scales for selforganisation during early mammalian development. Microbial colonization of the digestive tract is a crucial event in vertebrate development, required for maturation of host immunity and establishment of normal digestive physiology. We have developed gnotobiotic zebrafish as a model system to study how intestinal microbial communities are established, how they influence host development, and how perturbations of the microbiota can result in loss of intestinal homeostasis and inflammation. Using defined microbial communities that we can visualize with light sheet
